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(54) OVERCOATING MATERIAL 
(57)Abstract 

PURPOSE: To provide an overcoating material with advantages in moisture resistance, heat 
resistance, dimensional stability, chemical resistance, and electric characteristic without trouble of 
volatile transpiration, by using a given curable resin compound. 

CONSTTTUTION: An overcoating material is made up of reactive material (a) of polyphenylene ether 
and unsaturated carboxylic acid or its anhydride, triallyle isocyanurate and/or triallyle cyanurate (b), 
epoxy resin (c), and curable polyphenylene ether resin compound (d) mainly including dicumyl 
peroxide. On the basis of 100 weight parts of the sum of (a) and (b), material (a) is 40 to 98 parts, 
material (b) is 2 to 60 parts by weight On the basis of 100 weight parts of the sum of (a), (b) and (c), 
materials (a) and (b) are 1 to 99 parts, and the material (c) is 1 to 99 parts by weight On the basis of 
the sum of (a) and (b), material (d) is 0.1 to 10 parts by weight 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1](a) Polyphenylene ether, unsaturated carboxylic acid, or a resultant with an acid anhydride, 
(b) Triallyl isocyanurate and/or triaryl cyanurate, (c) It is a hardenability polyphenylene-ethet^resin 
constituent which consists of epoxy resin and (d) dicumyl peroxide and/or alpha, and alpha'-bis(tert- 
butyl peroxide m-isopropyDbenzene, The (a) ingredient on the basis of peace 1 00 weight section of an 
ingredient and the (b) ingredient (a) 98 - 40 weight section. An ingredient is two to 60 weight section, 
and (a)+ (b) ingredient on the basis of peace 100 weight section of (a) - (c) ingredient (b) 99 - 1 
weight section, (c) Overcoat material which an ingredient is one to 99 weight section, and is 
characterized by the (d) ingredient consisting of a hardenability polyphenylene-ethei^resin constituent 
which is 0.1 - 10 weight section on the basis of peace 100 weight section of the (a) ingredient and the 
(b) ingredient 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]In the electronics industry field, this invention relates to the overcoat material 
which gives an insulation, moisture resistance, and heat resistance in fields, such as a semiconductor, 
IC, high Brit IC, and a printed wired board, about new overcoat material in more detail. 
[0002] 

[Description of the Prior Art]An epoxy resin, polyimide resin, etc. are known as conventional overcoat 
material. However, the epoxy resin had a problem in respect of heat resistance and moisture 
resistance, and on the other hand, since the hygroscopicity of the thing excellent in heat resistance 
brought about the fall of physical properties greatiy, polyimide resin was not preferred. 
[0003]Polyphenylene ether captures the spotlight in recent years as a new material which solves this 
problem, and the application to a coppen-clad laminate sheet is tried. However, the design of a high 
frequency circuit is asked for control of a specific dielectric constant, and high dimensional stability, 
and, also in a multi'layered circuit, slimming down is demand ♦♦♦♦♦♦♦ ♦♦♦ ♦ ♦♦ ♦ ♦ ♦ by slimming down of 
apparatus in recent years. 

- The problem of the reliability about a moisture-proof insulation has arisen, and there was no material 
with which rt is satisfied of these all. 

[0004]When a hardenability polyphenylene-ether-resin constituent is hardened using a peroxide. When 
a peroxide with description the description may be greatly influenced by the description of a peroxide 
itself [ which is used ], for example, liquefied and the low boiling point was used, the compound might 
dissolve in the time of the handling of a resin composition, or a solvent, and the substrate might be 
impregnated with it, it might carry out volatilization evapotranspiration by the subsequent drying 
process, and had become a problem. 
[0005] 

[Problem(s) to be Solved by the Invention]Chemical resistance of this invention, such as 
hygroscopicity, heat resistance, dimensional stability, acid-proof, and alkali resistance, is good under 
such the actual condition, it excels in electrical properties, such as insulation and a dielectric 
constant, and the overcoat material which does not have a problem in volatilization evapotranspiration 
of a peroxide is provided. 
[0006] 

[A means for a technical problem to be solved] Wholeheartedly, as a result of examination, this 
invention persons do the knowledge of the hardenability resin composition of this invention being 
dramatically useful as overcoat material, and came to complete this invention. 

[0007]Namely, this invention (a) polyphenylene ether, unsaturated carboxylic acid, or a resultant with 
an acid anhydride, (b) Triallyl isocyanurate and/or triaryl cyanurate, (c) It is a hardenability 
polyphenylene-ether-resin constituent which consists of epoxy resin and (d) dicumyl peroxide and/or 
alpha, and aipha'-bis(t-butyloxy mHsopropyDbenzene, The (a) ingredient on the basis of peace 100 
weight section of an ingredient and the (b) ingredient (a) 98 - 40 weight section. An ingredient is two 
to 60 weight section, and (a)+ (b) ingredient on the basis of peace 1 00 weight section of (a) - (c) 
ingredient (b) 99 - 1 weight section, (c) the overcoat material which an ingredient is one to 99 weight 
section, and is characterized by the (d) ingredient consisting of a hardenability polyphenylene-ether- 
resin constituent which is 0.1 - 10 weight section on the basis of peace 100 weight section of the (a) 
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ingredient and the (b) ingredient — come out. 

[0008]This invention is explained in detail below. The polyphenyiene ether used in this invention is 
expressed with the following general formula (1). 

[Formula 1] 



(R^ - R^ express a low-grade alkyi group, an aryl group, a halo alkyi group, a halogen atom, and a 
hydrogen atom here independently respectively.) 

m expresses a hydrogen atom at the time of one, and Q has 2-6 phenolic hydroxyl groups in a monad, 
when m is two or more — the ortho position and the para position of a phenolic hydroxyl group — a 
polymerization — the residue of a polyfunctonal phenolic compound which has an inertness 
substituent is expressed. ] 

[0010]As an example of the low-grade alkyi group of in a general formula (A) - R^, a methyl group, 
an ethyl group, n-propyl group, an isopropyl group, n-butyl group, an isobutyl group, etc. are 
mentioned. A phenyl group etc. are mentioned as an example of an aryl group. A bromomethyl group, a 
chloromethyl group, etc. are mentioned as an example of a halo alkyi group. Bromine, chlorine, etc. are 
mentioned as an example of a halogen atom. As a typical example of Q of a general formula (1), the 
compound group expressed with four sorts of general .formulas as follows is mentioned. 




(1) 



m is an integer of 1-6 among [type, and J is a polyphenyiene ether chain which comprises 
substantially a unit expressed with a following formula (A), [0009] 

[Formula 2] 




[001 1] 
[Formula 3] 
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[0012](A^ and Ag among a formula the straight-chain-shape alkyi group of the same or different 
carbon numbers 1-4) [ express and ] X Aliphatic hydrocarbon residue and those substituted 
derivatives, aralkyi groups, and those substituted derivatives. Express oxygen, sulfur, a sulfonyl group, 
and a carbonyl group, and Y Aliphatic hydrocarbon residue and those substituted derivatives. Aromatic 
hydrocarbon residue and those substituted derivatives, aralkyi groups, and those substituted 
derivatives are expressed, Z expresses oxygen, suKijr, a sulfonyl group, and a carbonyl group, all the 
connecting positions of two phenyl groups and Ag which were coupled directly with A2. Y and Ag, and 
Z show the ortho position and the para position of a phenolic hydroxy! group, and, as for r, 0-4s 
express the integer of 2-6. 

The following structural formula etc. are held as an example. 

[0013] 
[Formula 4] 
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o 



[0015]In the polyphenylene ether chain expressed with J in a general formula (1), the unit expressed 
with the following general formula (B) other than the unit expressed with a general formula (A) may be 

included. 
[Formula 6] 



R5 - Rg express a hydrogen atom, a halogen atom, a low-grade alkyi group, an aryl group, and a halo 
alky! group independently respectively among [type, and R.,q and R^^ are not hydrogen 

simultaneously. ] 

[001 6] As the example of the unit of a general formula (B), [Formula 7] 



** is mentioned. 

[0017]As a desirable example of the polyphenylene ether resin of a general formula (1) used for this 
invention, 2, the poly obtained by homopolymerization of 6-dimethylphenol (2, the 6-dimethyl 1 , 4- 
phenylene ether), A poly (2, the 6-dimethyl 1 . 4-phenylene ether) styrene graft polymer, 6[ 2 and ]- 
dimethylphenol, 6[ the copolymer of 2, 3, and 6-trimethyl phenol 2, and ]-dimethylphenol, 6[ the 
copolymer of 2-methyl 6-phenylphenol, 2, and ]-dimethylphenol, and a polyfunctional phenolic 
compound: The compound expressed with a general formula (2) [0018] 
[Formula 8] 
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(m is an integer of 1 -6 among a formula, and m expresses hydrogen at the time of one, Q has 2-6 
phenolic hydroxyl groups in a monad, when m is two or more, and) the ortho position and the para 
position of a phenolic hydroxyl group — a polymerization — the residue of polyfunctional phenol which 
has an inertness substituent is expressed, the polyfunctional polyphenylene ether resin produced by 
polymerizing under existence. For example, a copolymer including the unit of the general formulas A 
and B which are indicated by JP,63-301222,A and JP.1-297428A are mentioned. 
[0019]About the molecular weight of the polyphenylene ether resin described above, what has 
viscosity number etasp/c measured with 30 ** and 0.5 g/dl of chloroform fluid in the range of 0.1-1.0 
can use it good. 

[0020]The (a) ingredient used for this invention is a resultant which does not include the double bond 
of the polymerization nature which is manufactured by making above-mentioned polyphenylene ether 
resin, unsaturated carboxylic acid, or acid anhydride react, and which originates in acid or an acid 
anhydride substantially. This resultant is a mixture which consists of various output which probably 
has various chemical structure. The following chemical structure with which not all are clarified and 
those chemical structure is indicated to be to J.H.GIans, M.KAkkapeddi, Macromolecules, and vol 1991, 
24,383-386, for example is mentioned as an example. 
[0021] 
[Formula 9] 




CH3 



[0022]As an example of suitable acid and an acid anhydride, acrylic acid, methacrylic acid, a maleic 
anhydride, fumaric acid, itaconic acid, itaconic acid anhydride, anhydrous glutaconic acid, anhydrous 
citraconic acid, etc. are mentioned. Especially a maleic anhydride and fumaric acid can use it the best 
A reaction is performed by heating polyphenylene ether resin, unsaturated carboxylic acid, or an acid 
anhydride in a temperature requirement (1 00 *♦ - 390 +*). Under the present circumstances, a radical 
initiator may be made to live together. As a reaction method, although both a solution technique and a 
melting mixed method can be used, the melting mixed method using an extrusion machine etc. can 
carry out simple, and it is suitable for the purpose of this invention. The rate of unsaturated carboxylic 
acid or an acid anhydride is 0.1 to 3.0 weight section preferably 0.01 to 5.0 weight section to 
polyphenylene-ether-resin 100 weight section. Triallyl isocyanurate and/or triaryl cyanurate which are 
used as a (b) ingredient of this invention are 3 functionality monomer expressed with the following 
structural formula, respectively. 
[0023] 

[Formula 10] 
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CH2 = CHCHj J^^^^CH^C 



CHiCH°<CH2 



0CHj;CH = CH2 

[0024]h: is not only used independently, but it carries out this invention, and also triallyl isocyanurate 
and the triaryl cyanurate can mix and use both at an arbitrary rate respectively. In this invention, 
triallyl isocyanurate and triaryl cyanurate demonstrate the effect as a plasticizer and a cross linking 
agent That is, improvement in the resin streak at the time of a press and improvement in crosslinking 
density are brought about. 

[0025]As an epoxy resin used as a (c) ingredient of this invention, into a monad, two or more epoxy 
groups are contained, and what is necessary is to combine only two or more sorts of kinds, and it is 
used. The glycidyl ether type epoxy resin obtained by the reaction of phenols or alcohols, and 
epichlorohydrin as a typical example. The glycidyl ester typed epoxy resin obtained by a reaction wil^ 
carboxylic acid and epichlorohydrin. The glycidyl amine type epoxy resin obtained by the reaction of 
amines or cyanuric acid, and epichlorohydrin, the internal epoxy resin obtained by oxidation of a double 
bond, etc. are mentioned. [ — the details of these — for example, Masaki Shimbo editing "epoxy resin 
handbook" (Nikkan Kogyo Shimbun, 1987) — reference] . 

[0026]As a hardening agent, the hardening agent of the usual epoxy resin, for example, a polyamine 
system hardening agent, an acid anhydride system hardening agent, a polyphenol system hardening 
agent, a poly mercaptan system hardening agent, an anionic polymerization type catalyst mold-curing 
agent, a cationic polymerization type catalyst mold-curing agent, a potential mold-curing agent, etc. 
can be used, [details are the above "epoxy resin handbook", Soichi Muroi, Shuichi Ishimura work 
"introduction epoxy resin" (a polymers publication meeting, 1988), etc.. for example Reference] . 
[0027]The peroxide used as a (d) ingredient of this invention is dicumyl peroxide and/or alpha, and 
alpha'-bis(tert-butyl peroxide m-isopropyl)benzene. The blending ratio of (a) (a) ingredient among four 
ingredients of - (d) and the (b) ingredient explained above, On the basis of both peace 100 weight 
section, the (a) ingredient is 98 - 40 weight section, the (b) ingredient is 2 - 60 weight section, more 
preferably, the (a) ingredient is 95 - 50 weight section, and the (b) ingredient is the range of 5 - 50 
weight section. 

[0028](b) Below the amount part of duplexs of the improvement of chemical resistance [ ingredient ] is 
insufficient, and since dielectric characteristics, fire retardancy. and the moisture absorption 
characteristic will fall and it will become a very weak material after hardening if 60 weight sections are 
exceeded conversely undesirably, it is not desirable. On the basis of peace 100 weight section of (a) - 
(c) ingredient, (a)+ (b) ingredient is 99 - 1 weight section, the (c) ingredient is the range of 1 - 99 
weight section, and (a)+ (b) ingredient of the blending ratio of the (c) ingredient is the range of 90 - 10 
weight section, the (c) ingredient 10-90 weight sections more preferably, (c) Since the effect is 
insufficient when giving fire retardancy, or the adhesive property of an ingredient with a metallic foil 
does not improve in less than one weight section, it is not desirable. Conversely, since dielectric 
characteristics will fall if the (c) ingredient exceeds 99 weight sections, it is not desirable. In this 
invention, if brominated epoxy resin is used as a (c) ingredient, a fire-resistant resin composition can 
be obtained. The desirable halogen content for giving fire retardancy is 1 0 % of the weight or more 
more preferably 5% of the weight or more on the basis of the sum of the (c) ingredient from (a). 
[0029]The (d) ingredient of the blending ratio of the (d) ingredient is the range of 1 - 6 weight section 
still more preferably 0.5 to 8 weight section preferably 0.1 to 10 weight section on the basis of peace 
1 00 weight section of the (a) ingredient and the (b) ingredient, (d) If an ingredient exceeds one weight 
section, an electrical property is inferior, and undesirably, when the (d) ingredient is less than 0.1 
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weight sections conversely, hardening by a peroxide cannot be performed effectively enough and it is 
not desirable. 

[0030]In order to raise a mechanical stpength to the hardenability resin composition of this invention 
and to increase dimensional stability, a substrate can be added and it can be considered as a 
composite material. As a substrate used for this invention, a roving cloth, crossing, a chopped strand 
mat. Various woven glass fabrics, such as a surfacing mat, an asbestos cloth, a metal fiber cloth and 
other composition, or a natural inorganic fiber cloth; Vinylon, The textile fabrics or the nonwoven fabric 
obtained from synthetic fibers, such as polyester fiber, acrylic fibers, all the aromatic polyamide 
textiles, and a polytetrafluoroethylene fiber; A cheesecloth. Natural fiber cloth; carbon fiber cloth, such 
as hemp cloth and felt; it is independent, respectively, or natural cellulose system papers, such as 
kraft, cotton rag paper, and paper-glass interweaving paper, etc. combine two or more sorts, and are 
used. 

[0031 ]The rate that the substrate in the above-mentioned hardenabHity composite material occupies 
is 20 to 70 % of the weight still more preferably ten to 80% of the weight more preferably five to 90% of 
the weight on the basis of hardenability composite material 1 00 weight section. If a substrate becomes 
less than 5 % of the weight, the dimensional stability and intensity after hardening of a composite 
material are insufficient, and if substrates increase in number more than 90 % of the weight, dielectric 
characteristics and fire retardancy of a composite material are inferior, and it is not desirable. 
[0032]The melting blending method for carrying out heat melting of each ingredient with the solution 
mixed method dissolved or distributed uniformly or an extrusion machine, and performing it into a 
solvent, as a method of mixing (a) - (d) ingredient of this invention, etc. can be used. As a solvent 
used for solution mixing, dichloromethane, chloroform, Halogen system solvents, such as 
trichloroethylene; ketone solvent; tetrahydrofurans, such as aromatic system solvent; acetone, such as 
benzene, toluene, and xylene, methyl ethyl ketone, and methyl isobutyl ketone, are independent, or it is 
used combining two or more sorts. 

[0033]The resin composition of this invention may be beforehand fabricated according to the use, and 
may be stiffened after that Limitation in particular does not have a forming process and the cast 
method which usually dissolves in the solvent which mentioned the resin composition above, and is 
fabricated in a favorite form, or the heat melting method which carries out heat melting of the resin 
composition, and fabricates it in a favorite form is used. 

[0034]The cast method and heat melting method which were mentioned above may be performed 
independentiy, and may be performed combining each. For example, the film of this resin composition 
created by the cast method can be laminated tens of number - sheets, heat melting can be carried 
out by a heat melting method, for example, a press-forming machine, and the overcoat material of this 
resin composition can be obtained. 

[0035]A coupling agent can be used for a composite material in order to improve the adhesive 
property in the interface of resin and a substrate if needed. As a coupling agent, general things, such 
as a silane coupling agent, a titanate coupling agent, an aluminate coupling agent, and a zircoaluminate 
coupling agent, can be used. 

[0036]Other peroxides may be blended with the peroxide of this invention besides the peroxide 
mentioned above in the range which does not spoil original performance. When the typical example of 
other peroxides is given, benzoyl peroxide, A cumene hydroperoxide, 2,5-dimethylhexane-2,5- 
dihydroperoxide, The 2,5-dimethyl- 2,5-di-tert-butyl peroxide hexyne- 3, di-t-butyl peroxide, T-butyl 
cumyl peroxide, 2,5-dimethyl- 2,5-di-tert-butyl peroxide hexane, Di-t-butyl peroxyisophthalate, t- 
butyl peroxybenzoate, 2,2-bis(tert-butyl peroxide)butane, 2,2-bis(tert-butyl peroxide)octane, Although 
there are peroxides, such as 2,5-dimethyl- 2,5- JI (benzoylperoxy) hexane, JI (trimethylsilyl) peroxide, 
and trimethylsilyl triphenylsilyl peroxide, it is not limited to these. Although it is not a peroxide, 2,3- 
dimethyl- 2,3-diphenylbutane can also be used as a radical initiator. However, the initiator used for 
hardening of this resin composition is not limited to these examples. 

[0037]The bulking agent and additive agent of quantity of the range which do not spoil original 
character can be blended and used for the resin composition of this invention for the purpose to 
which desired performance is made to give according to the use. It may be fibrous or a bulking agent 
may be powdered. As an additive agent, an antioxidant, a thermostabilizer, a spray for preventing static 
electricity, a plasticizer, paints, a color, colorant, etc. are mentioned. Rre-resistant auxiliary agents, 
such as fire retardant of a chlorine system, a bromine system, and the Lynn system, Sb20g, Sb20g, 
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NbSbOgandlMHgO, can also be used together in order to aim at much more fire-resistant 
improvement. In the composite material containing a substrate, the combination of bromination 
diphenyl ether and antimony oxide or the combination of bromination diphenylethane and antimony 
oxide is used preferably. It is also possible in other thermoplastics or thermosetting resin a kind or to 
blend two or more sorts. 
[0038] 

[Example] Hereafter, in order to clarify this invention further, an example etc. are given and described, 
but the range of this invention is not limited at all by these examples. The obtained printed wired board 
evaluated by the following methods. 

- After neglecting a Iong-^:erm-reliability printed wired board under 60 ** and 95% relative humidity for 
1 000 hours, viewing estimated the abnormalities of appearance, such as bulging, corrosion, etc. 
[0039](Reference example 1) Measured viscosity number etasp/c using 30 ** and 0.5 g/dl of 
chloroform fluid Poly (2, 6-dimethyl 1, 4-phenylene ether) 100 weight section of 0.54, Maleic anhydride 
1.5 weight section and 2, the 5-dimethyl 2, 5-dH;ert-butyl peroxide hexane [Nippon Oil & Fats Co., 
Ltd. make "par hexa 25B"] After carrying out the dry blend of the 1.0 weight sections at a room 
temperature, it extruded with the biaxial extrusion machine on 300 ** of cylinder temperatures, and 
conditions with a screw speed of 230 rpm. This resultant is set to A. 

[0040](Reference example 2) Viscosity number etasp/c measured by the same method as the 
reference example 1 Poly (2, 6-dimethyl 1 , 4-phenylene ether) 1 00 weight section of 0.40, After 
carrying out the dry blend of the maleic anhydride 1.5 weight section at a room temperature, it 
extruded with the biaxial extrusion machine on 300 ** of cylinder temperatures, and conditions with a 
screw speed of 230 rpm. This resultant is set to B. In the example described below, the following was 
used as each ingredient. 

[0041]Epoxy resin: - bisphenol A glycidyl ether epoxy resin (Asahi Chemical AER331 weight-per- 
epoxy-equivalent 189) 

- Low bromination bisphenol A glycidyl ether epoxy resin (Asahi Chemical AER71 1 weight-per-epoxy- 
equivalent 475 20 % of the weight of bromine contents) 

- Quantity bromination bisphenol A glycidyl ether epoxy resin (Asahi Chemical AER735 weight-per- 
epoxy-equivalent 350 48 % of the weight of bromine contents) 

- Cresol novolak epoxy resin (Asahi Chemical ECN273 wei^t-per-epoxy-equivalent 21 7) 
[0042]Initiator - dicumyl peroxide (the "park mill D" by Nippon Oil & Fats) 

- alpha and alpha'-bis(t-butyloxy m-isopropyl)benzene (the "par butyl P" by Nippon Oil & Fats) 
Hardening agent: 2E4MZ : 2-ethyl-4-methylimidazole 2MZ : 2-methylimidazole DDM : 4,4'- 
diaminodiphenylmethane [0043](Examples 1-4) The hardenability polyphenylene ether system resin 
composition blended by the presentation as shown in Table 1 was dissolved in chloroform. This 
solution was applied to the printed wired board, the hardening reaction was performed for 30 minutes 
at 200 more ** after desiccation, and the overcoat of the printed wired board surface was carried out 
Although this printed wired board by which overcoat was carried out was neglected on condition of 60 
** and 95% humidity for 1 000 hours, the abnormalities of appearance, such as bulging, corrosion, etc. 
were not found out 

[0044] (Comparative examples 1 and 2) The overcoat of the printed wired board surface was carried 
out on the same conditions as Examples 1 -4 except having used the overcoat material shown in Table 
1 instead of the overcoat material of this invention. It blistered, the abnormalities of appearance, 
corrosion, etc. were observed and what does not use the overcoat material of this invention was 
inferior to long term reliability. 
[0045] 
[Table 1] 
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[0046] 

[Effect of the Invention]The overcoat material of this invention is not only excellent in hygroscopicity 
and heat resistance, but the chemical resistance to acid alkali and a halogen system solvent is 
excellent enough. It excels also in the dielectric constant or an electrical property like insulation. Since 
the resin composition used for this invention uses the peroxide which is a solid at the room 
temperature, there is little possibility, such as volatilization evapotranspiration, and it is possible to 
maintain desired loadings as it is. Therefore, it can be conveniently used as overcoat material to a 
semiconductor device, a printed wired board, etc. 



[Translation done.] 
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